Comparative study on in vitro effects of homocysteine thiolactone and homocysteine on HUVEC cells: evidence for a stronger proapoptotic and proinflammative homocysteine thiolactone.
Hyperhomocysteinemia is an independent risk factor for the development of atherosclerosis. However the underlying mechanisms responsible for endothelial cell injury with increased plasma concentration of homocysteine or homocysteine derivatives remains still incompletely elucidated. In this study, we investigated the ability of homocysteine (Hcy) and homocysteine thiolactone (HcyT) to induce cell death and IL-8 secretion in primary human umbilical vein endothelial cells (HUVEC). Hcy and HcyT were both cytotoxic and capable of promoting cell death, as measured by caspase-3 activation and DNA fragmentation. ELISA assays clearly demonstrated that Hcy and HcyT strongly activated IL-8 release. Furthermore, our results showed that HcyT was much more efficient than Hcy in activating caspase-3 or in inducing IL-8 secretion. The use of antioxidants such as vitamin C and vitamin E strongly but not completely reduced programmed cell death and chemokine release suggesting that other pathways different than reactive oxygen species are also involved. This study suggests that Homocysteine derivatives like HcyT might possess stronger cytotoxicity and pro-inflammatory properties and that Hcy derivatives levels should therefore be more taken into account during diagnostics.